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INTRODUCTION
Streptanthus polygaloides s.l. is a complex group found only on ultramafic soils in the westfacing foothills of the Sierra Nevada (KRUCKE- BERG, 1984) . This is a large mountain range, 80 km wide and 400 km long, in a generally northsouth direction, and reaching elevations of 4,400 m. The main rock types in the great Sierra Nevada batholit are granitic rocks (granodiorite, quartz monzonite, tonalite, etc.), which are capped by volcanics and flanked on the western side by older ultramafic rocks (HILL, 2006) .
The complex distribution is limited to the ultramafic Californian Sierra Nevada landscapes, and is a strictly serpentine endemic (SAFFORD & al., 2005) . The general coverage of Streptanthus polygaloides s.l. ranges from the foothills (mesomedi-terranean thermotype) to mountain and high-mountain areas (supra-oromediterranean thermotype). In its biogeographical range, S. polygaloides s. l. characterizes annual plant communities in the phytosociological alliance Streptanthion polygaloidis Rodríguez-Rojo, Sánchez-Mata, Rivas-Martínez & Barbour 2001 (RODRÍGUEZ-ROJO & al., 2001b SÁNCHEZ-MATA, 2007) . These communities cover a broad altitudinal range, usually between 350-1200 m, throughout ultramafic areas in the foothills of the Sierra Nevada. The populations exhibit two morphotypes: flowers with yellow sepals at lower elevations and with purple sepals at higher elevations.
Moreover, Streptanthus polygaloides s.l. is a well-known nickel hyperaccumulator (REEVES & al., 1981; REEVES, 1992; KRUCKEBERG & al., 1995; BROOKS, 1998; NICKS & CHAMBERS, 1998; BOYD & al., 2009) .
MATERIALS AND METHODS

PLANT MATERIAL
All plant samples studied are from our own collection or from herbarium specimens. All the detailed data from the studied material are summarized in the Appendix 1.
SAMPLE PREPARATION FOR SCANNING ELECTRON MICROSCOPY
Pollen grains and seeds were observed by SEM. For seeds, dry samples were fixed in situ with formyl acetic alcohol (FAA). After washing with a 0.1M phosphate buffer (pH 7.4), they were dehydrated through a graded ethanol series. Dry samples were mounted flat on the surfaces of conductive graphite stubs and sputtered and goldcoated in a Bio-Rad SC 502 apparatus for electrical conductivity and to prevent charging under the electron beam. Samples were examined with a Hitachi S-3000N (Japan) SEM using an acceleration voltage of 20 kV and a working distance of 15 mm. The temperature of the sample stage during analysis was room temperature.
MORPHOLOGICAL DATA
The width of the sepals (upper, lower and the pair of laterals), the length of petals, and the length and width of seeds and pollen grains from the specimens collected and also from herbarium material (see Appendix 1) were measured. A total of 24 populations and 50 individuals were analyzed.
STATISTICAL ANALYSIS
Statistical analyses were carried out on plant data using Statistica release 6.0 (Statsoft Inc., Tulsa, USA). Means, medians, standard deviations and standard errors were calculated. Data were log-transformed after being tested for normality with the Shapiro-Wilk test (p > 0.05) and for homogeneity of variance with the Levene test (p > 0.05). In order to test possible differences between two groups we used the Student's t-test. Means of three or more groups were compared by one-way analysis of variance. Bonferroni corrections between means were calculated only if an F test was significant at the 0.05 level of probability.
RESULTS AND DISCUSSION
Streptanthus polygaloides s.l. is an ephemeral therophyte from the Cruciferae family. The vegetative structures are glabrous-glaucescent showing basal leaves rosulate, early-deciduous; the blades of rosette leaves (2-20 cm) are wavy-dentate or 1-2 pinnately lobed with broadly linear to filiform lobes; caulinar leaves (1-10 cm) sessile, linear, entire and base auriculate-lobed (AL-SHEH- BAZ, 2010 BAZ, , 2012 . The most peculiar characters of this taxon are located in the flowers, which are strongly zygomorphic with an urceolate and markedly bilateral calyx; sepals are light yellow (lower altitude populations) or purple (higher altitude populations); there are existing populations that show yellow-purplish sepals as an intermediate character; the adaxial sepals are larger than the abaxial; the abaxial are suborbicular to broadly ovate-cordate, forming a distinctive banner-like hood, keeled, 4-6 x 6-8 mm; petals are subincluded or barely exserted, purplish or brownish, especially on the veins. The fruit is a straight and reflexed siliqua.
Streptanthus polygaloides was first described and proposed as a new species by ASA GRAY (1865) based on the study of specimens collected by Professor William H. Brewer, a botanist of the State Geological Survey of California, in an ultramafic territory: 'On very dry hillsides in serpentine soil, along the Tuolumne River'. Gray's protologue description includes some comments about the peculiarity of the dissimilarity of the light-yellow petaloid sepals, indicating that this species may deserve to be framed in a special section of the genus Streptanthus Nutt.
GREENE (1889) wrote some specific comments about the peculiarity of the floral morphology of Streptanthus polygaloides. In his Flora Franciscana (GREENE, 1891) he placed this unique species in a special group of the genus Streptanthus characterized by "Calyx very irregular, the uppermost sepal greatly enlarged, in aestivation conduplicate over the others". Finally, this author (GREENE, 1904) proposed the new monotypic genus Microsemia to place Gray's Streptanthus, based on its peculiar flower development and morphology: Microsemia polygaloides (Gray) Greene. Despite its treatment as a unique taxon within the Streptanthus genus in the recently edited Jepson Manual (AL-SHEHBAZ, 2012) we agree with the opinion of this author published in Flora of North America (AL-SHEHBAZ, 2010) on the variability of this taxon and the need for an integrated study.
We know that the specimens from Brewer's collections from the Californian Sierra Nevada ultramafic (serpentine) territories are preserved, at least, in the Harvard University Herbaria [Gray Herbarium (GH00019713)] and in the Herbarium of the Royal Botanic Gardens, Kew (K000653792). In both cases the specimens were collected by W.H. Brewer in 1863 and show the same collection number: # 1615. Moreover, the labeled localities are different: the Harvard specimens are labeled from the locus classicus and the Kew specimens are labeled from "Sierra Nevada". All the specimens considered as type specimens (even the Harvard specimen properly labeled as "type spe-cimen" by D.W. Taylor in 1994 and also studied by Al-Shehbaz from the protologue locality) show purple sepals in contrast with the description published by Asa Gray in the protologue: "...light-yellow...sepals...". Possibly the original collection was mixed when it was distributed or mounted on herbarium sheets combining specimens and labels: the populations from the Tuolumne River must show light-yellow sepals as described in Gray's protologue, while specimens with purple sepals were collected in higher elevations throughout territories in the Sierra Nevada broad territory (Tuolumne River Basin).
We paid several visits to the type locality of Streptanthus polygaloides Gray in the ultramafic areas of the Sierra Nevada foothills (Tuolumne River, Tuolumne County) and surrounding ultramafic territories. We consistently found that all the populations growing in these territories show light-yellow sepals as published by Asa Gray in the protologue. The area clearly shows a mesomediterranean thermotype (< 500 m asl altitude) with serpentine shrub communities as natural vegetation (MEDEIROS, 1984; EVENS & al., 2004; ALEXANDER & al., 2007) .
At higher elevations throughout utramafic areas in the Sierra Nevada (usually > 900 m), purple sepals populations are found separately and we have not observed individuals with intermediate characters coexisting with them. We agree with POPE & al. (2013) that these populations with intermediate characters (Y/P sepals) are morphotypes with a extremely limited geographic distribution and should be considered as hybrids. The chromosome number given by ROLLINS (1993) is 2n:28, as has been found in other Streptanthus species.
The Streptanthus polygaloides s.l. populations over 900 m asl altitude show a group of important morphological characteristics that are maintained among these populations as flowers with large deep purple sepals, subincluded petals, and big seeds with a prominent wing in the distal tip, which are considered essential to recognize them as a rank of species. Therefore we propose a new taxon for these populations growing in supra-oromediterranean territories exclusively on ultramafic outcrops throughout the Sierra Nevada landscapes:
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Streptanthus purpureus spec. nova
Habito similar Streptanthus polygaloides Gray. Hoc novum species differt quod habet purpureos et magnos sepalos [superior (8.5)-8.8-10.2-(10.3) mm lati; inferior (4.5)-4.7-6.1-(6. 2) mm lati et laterales 2- 3.1-(3.2) mm lati], subaequales longitudine petaliis, petalos (5.5)-6.0-6.5-(7.0) mm longi et semina elliptico-ovata, 1.53-2.15 mm longa et 0.89-1.11 mm lata, reticulata-foveata, apice distalia alata. Habitat in locis serpentinis aridis montium de Sierra Nevada, Californiae, altitudine superiori quam Streptanthus polygaloides Gray.
Annual, with simple stems or branched distally; leaves basal, rosetted and early-deciduous, mid-cauline sessile, base auriculated, and distal reduced; inflorescence open, bilateral; flowers with calyx urn-shaped; sepals deep purple, upper (8.5)-8.8-10.2-(10.3) mm wide, broadly ovatecordate forming a banner-like hood; lower sepal (4.5)-4.7-6.1-(6.2) mm wide, broadly ovate, keeled; lateral pair of sepals 2-3.1-(3.2) mm wide lance-ovate; petals (5.5)-6.0-6.5-(7.0) mm long not clearly exerted; pollen reticulate 20-27 µm long, 12-15 µm wide; siliqua pendent, straight, valves glabrous; pedicels strongly recurved; seeds elliptico-ovate, 1.53-2.15 mm long and 0.89-1.11 mm wide, reticulate-foveate, with a prominent wing at the distal apex.
The new proposed taxon differs from Streptanthus polygaloides Gray for its bigger and purple sepals almost of the same length as petals; petals 5.5-7.0 mm long and seeds ellliptico-ovate, reticulate-foveate and with a remarkable wing at the distal tip (apex) -almost circumtexte wing (woven all round) in Streptanthus polygaloides Gray-.
Chromosome number account of 2n = 28 (RO-LLINS, 1993) was included by Al-Shehbaz in its recent monograph of the California Streptanthus taxa (AL-SHEHBAZ 2012). We do not know the precise location of the studied populations. Pollen grains of selected populations of [13] [14] [15] [16] and Streptanthus purpureus (20-27 µm long, 12-15 µm wide) had the same size (p > 0.05) and a similar reticulated ornamentation (Figure 1). Figure 2 shows the seeds: from Streptanthus purpureus specimens were elliptico-ovate, 1.53-2.15 mm long and 0.89-1.11 mm wide, reticulate-foveate, with a prominent wing at the distal apex; the seeds from Streptanthus polygaloides specimens were elliptico-ovate, (1.11)-1.23-1.83 (1.85) mm long and 0.74-0.98 mm wide, reticulate-foveate, with a almost circumtexte wing.
It grows in ultramafic (serpentine) mountain and high mountain areas of Sierra Nevada (California) at higher altitudes that the typical subspecies (> 900 m).
Type specimens: California, Placer County. Forest Hill, Sugar Pine Road to Sugar Pine Reservoir. Open annual grasslands developed on ul- . Isotype material will be deposited in the following institutional herbaria: DAV, JEPS, WTU, K, P, G, M, MA).
The new proposed species is a very frequent taxon throughout the serpentine areas of the Sierra Nevada highlands, structuring ephemeral annual grasslands with very low coverage and developed on serpentine debris or talus.
Streptanthus polygaloides characterizes the annual and ephemeral grasslands developed on ultramafic (serpentine) soils throughout the territories in the Sierra Nevada: the Streptanthion polygaloidis phytosociological alliance (RODRÍ- GUEZ-ROJO & al., 2001b) framed in the classis Vulpio microstachyos-Hesperolinetea micranthi Rodríguez-Rojo & al. 2001 (RODRÍGUEZ-ROJO & al., 2001b . Within this specific alliance we recognize two community groups: 1. Lowland grasslands: Streptanthetum polygaloidis Rodríguez-Rojo & Sánchez-Mata 2001 (RODRÍGUEZ- ROJO & al., 2001a) described in El Dorado County, California (Placerville-Georgetown, 620 m asl altitude) as the type of the alliance; and 2. Mountain-area communities, from 900 m asl altitude, structured by the new taxon proposed here, showing deep purple sepals (Streptanthus purpureus). These orophyte communities deserve further phytosociological studies.
